Objectives: This study was conducted to determine if thalassemia patients were getting quality care in Rawalpindi and Islamabad, Pakistan, as per international standards and to identify determinants for better quality of thalassemia care. Design: A cross sectional study was conducted using interview based structured questionnaire, which was developed using standards of thalassemia care used by International Thalassemia Foundation. Setting: Five healthcare facilities catering to the needs of thalassemia patients in Rawalpindi and Islamabad, Pakistan. Participants: Data were collected from 315 thalassemia patients from May to August, 2016. Main outcome measure: Survey data on quality indicators. Results: Results showed that almost half of thalassemia patients (48.5%) were getting poor quality of care. On average patients were getting only 63.93% of possible quality care for the disease. The most deficient quality area was management of complications where patients were getting only 49.1% of possible care. Better quality of care was likely to be received by those patients who were educated, patients with educated fathers, those visiting private facilities and those who were visiting facilities in Islamabad. Those with concomitant diseases were also likely to receive better care. Conclusion: Quality of care provided to thalassemia patients was well below the international standards for the care of thalassemia. There is a need to take urgent action to improve quality of care in the country.
Introduction
Thalassemia is one of the most commonly inherited blood disorders worldwide [1] . Every year 200 000 affected persons are born with beta thalassemia major, a lifelong transfusion dependent anemia [2] . It contributes to an annual loss of 1.46-2.92 million DALYs leading to huge economic burden globally [3] . Thalassemia patients have a lower than average life expectancy all over the world ranging from 10 to 50 years [4, 5] .The leading causes of death for these patients are development of cardiac complication (71%) due to iron overload and infectious diseases (19-40%) both resulting from repeated and unsafe blood transfusions [6] [7] [8] . Many countries have reduced these complications by providing good quality care which resulted in improved survival [9] [10] [11] and quality of life of thalassemia patients [12] . A temporal relationship between quality of care and survival has been established for other hematological disorders including Dallas Newborn Cohort (DNC) [13] .
Efforts have been taken to define and standardize criteria for good quality care by constructing management guidelines for the disease. International Thalassemia Foundation took a step in 2007 and developed guidelines for management of thalassemia to be practiced for all patients everywhere in the world [14] . Currently, several such guidelines are available and are being implemented successfully in many countries including UK, USA, Canada, Cyprus and Italy [15, 16] . In contrast, data from developing countries like Sri Lanka and Iran show poor compliance with treatment protocols which may also explain lower life expectancies in these countries [17, 18] .
Pakistan is one of the developing countries with a high burden of thalassemia, 11% of its population being carrier of the disease [19] . Pakistan contributes to more than half of thalassemia births in Eastern Mediterranean Region with annual births of 5000 children every year [20] . Average life expectancy of thalassemia major patients is reported to be 10 years in Pakistan which is well below the global average [4] . One possible reason for this lower life expectancy can be poor quality of care [13] . There are scales available to asses hospital quality management but none of them focus specifically on diseases like thalassemia [21, 22] . Limited data exists on quality of care provided to thalassemia patients in Pakistan. A study conducted by Majroh and Fatima [23] identified major deficiencies in staff knowledge for management of thalassemia patients; availability of equipment and kits for specific diagnostic tests; and very weak institutional co-ordination. This study was conducted to assess if beta thalassemia major patients in Pakistan are getting quality care, as per the international standards for management of disease and to identify determinants of better quality of care.
Material and Methods

Study setting
A cross sectional study was carried out over a period of four months, from May 2016 to August 2016 in the capital of Pakistan (Islamabad) and its neighboring city, Rawalpindi. Thalassemia treatment is available in both public and private sector hospitals in these cities.
Study population and sampling
Five specialized thalassemia care centers (three public and two private) were included in the study. The number of participants included from each facility was proportional to size of total thalassemia patients registered there.
Study population was individuals registered with thalassemia care units in the twin cities. Sample size was calculated using OpenEpi online sample size calculator. We considered proportion of thalassemia patients provided with good quality care to be 50%. Final sample size was 317 based on 95% confidence limits, 5.5% precision and a population size (registered thalassemia patients in Pakistan) of 100 000 [24] .
Beta thalassemia major patients older than 5 years who were registered for >1 year were eligible for inclusion in the study. Patients with cancers and who had undergone bone marrow transplants were excluded. Data were collected from all patients (or their caregivers if patients were younger than 18 years of age) meeting eligibility criteria. The study population was a convenience sample of patients presenting for care to these facilities during data collection.
Data collection tool
An interview based structured questionnaire was used for data collection. Quality of thalassemia care was assessed across a scale based on the international standards and guidelines for thalassemia care [12, 25, 26] . The quality scale was comprised of six subscales and a total of 64 items (Table 1) . Each item was given a score of one for good quality and zero for bad quality. Total scores were computed for each subscale and added up to give overall quality of care scores. The internal consistency reliability coefficient, Cronbach's alpha for the quality scale was 0.835. Subscales of quality scale captured different dimensions of quality, therefore, Cronbach's alpha for subscales were also generated; screening, diagnosis and counseling (0.675), blood transfusion and scheduling (0.354), screening and management of complications (0.728), staff behavior (0.664), basic amenities (0.619), and nutrition and pain management services (0.524). Each subscale was assigned weights by using consultative process. A group of thalassemia care providers, administrative staff of thalassemia institutes and researchers came up with initial weights attached to each subscale in an informal focus group discussion (FGD); the highest weightage was given to blood transfusion and scheduling and screening and management of complications (25% each) while staff behavior and basic amenities were assigned 10% weightage each (Table 1) . Weights were then circulated to a broader group of thalassemia care providers for their agreement or disagreement with specified weights. Almost 85% providers agreed with the weights specified in the FGD. Scores from all subscales were added to give total quality scores which were then categorized into four categories of very poor (37% below), poor (38-63%), moderate (64-87%) and good(88% above) quality based on the criteria used in studies conducted in UK and Karachi for determining quality of care for different diseases [27, 28] .
Statistical analysis
Data were entered in SPSS V.20 for analysis. Before data analysis, data were cleaned by generating frequency tables and any errors in the data were checked and corrected and subsequently data transformations were carried out. Data were summarized in the form of frequency and percentages, valid percentages were reported in case of missing values or not applicable cases. Both unweighted and weighted mean score for quality of thalassemia care scale and relative percentage was calculated. Binary logistic regression was used to determine predictors of better quality of thalassemia care, the binary outcome variable here was quality of care (categorized into better and poor quality). Only those variables were included in the multivariate analysis which showed significance at 10% alpha during univariate analysis. The study was approved by the institutional review board of AlShifa Trust Eye Hospital. Permissions were sought from respective hospitals and thalassemia centers as well. A written informed consent from parents of minors and assent from minors old enough to participate in survey was obtained.
Results
A total of 317 respondents were asked to participate in the study out of which 315 agreed. Response rate was 99.3%. The majority (90.8%) of respondents were caregivers of thalassemia patients who had brought patients to health facility. Only 29 (9.2%) were patients. Mean age of thalassemia major patients included in the study was 10.97 years (SD = 5.11) ranging from 5 to 31 years. Mean years of education completed by the patient was 2.56 years (SD = 3.07) ranging from 0 to 14 years. A high proportion (39.4%) of the patients had never been to school. Details of other sociodemographic characteristics of the participants are shown in Table 2 .
Mean time to reach the health facility from patients' homes were 1.64 h (SD = 1.6) ranging from 2 min to 11 h. Almost half of the patients (52.4%) were using public transport to come to the facility. On average, patients were visiting health facilities twice a month to get transfusion with a mean interval of 18.01 days (SD = 7.34) ranging from 5 to 45 days. Patients had to spend~7.3 h (SD = 2.6) in the facility per visit, with a minimum of 3 to a maximum of 12 h. Average time for transfusion was 2.86 h (SD = 0.49) extending from 1 to 4 h. Patients were kept under observation for 13.00 ± 6.99 min (range = 5-60 min) on average after blood transfusion. There were 24.2% of the patients who were suffering from one or more concomitant diseases (Table 3) .
Quality of thalassemia care
Almost half of the thalassemia patients (48.5%, unweighted = 53.9%) were getting poor quality of care while only six patients (3.3%) (unweighted = 2%) reported getting good quality of thalassemia care (Fig. 1) . Mean scores for quality of thalassemia care and its subscales were converted into percentages indicating percentage of the score relative to the total score possible in the respective scales (Fig. 2) . On average, patients were getting only 63.93% (unweighted = 62.3%) of the possible quality in thalassemia care. The best area in quality of services was screening, counseling and diagnostic care where patients were getting 79.7% of possible quality. Majority (93.3%) of patients were diagnosed within prescribed time, i.e. 2 years of their birth (Table 4) . Mean age of patients at the diagnosis of thalassemia major was 9.98 months (SD = 14.68) ranging from 0 to 120 months.
The most deficient area in terms of thalassemia care quality was management of complications. On average, patients reported to have received almost half of the possible services (49.1%) in this regard. A very low percentage of patients had their annual tests and checkups for heart, eye, ears, HCV and HIV (Table 5) .
Quality of care for blood transfusion services was also suboptimal, on average patients were getting only 62.2% of the possible services. Details of blood transfusion services are provided in Table 6 .
A higher proportion of respondents (82.9%) were satisfied with the behavior of healthcare providers. The majority (87.3%) of the patients felt free to ask doctor if they had any query. However, similar percentage was lower for nursing staff (81%). Diet was discussed with a large proportion (78.1%) of patients. Quality of basic amenities was the second best reported scale in terms of meeting maximum possible standard (73.3%). Details for amenities are summarized in Table 7 .
Determinants of better quality There was no significant association between quality of thalassemia care and reporting (self vs caregiver [P = 0.22]). Quality of thalassemia care was same for self-reporting or caregiver reporting.
Discussion
Our findings show that majority (48.5%) of patients were getting poor quality of care; only 3.3% of patients were getting good quality care. However, almost half of patients (48.2%) were getting moderate quality care. A compromise on quality of care to moderate or poor level is not warranted as evidence suggests that provision of highest quality care is crucial for improving survival of thalassemia patients [13] . Pakistan is a member of Thalassemia International Federation but has not yet implemented standard protocols for thalassemia care. Poor and moderate quality of care in Pakistan can be a possible explanation for low life expectancies, increased complications like cardiac complications and infections leading to low quality of life of thalassemia patients in the country, hence, exclusion of such patients from normal productive capital of society. Efforts are needed to work on deficient quality areas to improve the life of patients in Pakistan.
Complication screening and management was the most deficient area in quality of thalassemia care. According to our study, a very low percentage of patients were getting tested annually for infectious diseases (HCV and HIV) and diseases of heart, bones, teeth etc. This is alarming in the context of country where complications are highly prevalent. Studies suggest that almost 40% of thalassemia patients in Pakistan suffer from cardiac complications due to iron overload [29, 30] , 40-41% suffer from HCV infection [31, 32] and 3.9-8.4% suffer from HBV infections [33, 34] . All these complications result in suffering and reduced life expectancy among patients [35, 36] . Therefore, there is a great need to focus on this area. One of the reasons behind not going for routine and annual screening for complications can be high cost of these tests because most of the patients and families belong to low socioeconomic status and are not able to afford them. A study in Faisalabad also reported that patients experience financial crisis due to their child's disease [37] . To encourage screening, health facilities could provide necessary routine and annual tests free of cost, so that patients can get timely treatment if a complication arises [38] . Although, screening, counseling and diagnostic care was identified as a better area in terms of quality of care, premarital counseling and screening for thalassemia was very low. This relates to the paucity of governmental and public health prevention programs for screening of thalassemia.
Blood transfusion services were also suboptimal. Public facilities included in this study provided free of cost transfusions while private facilities consisted of not for profit organizations providing free of cost transfusions and chelation. However, only 40% of participants reported that facility had been providing blood to them, the rest had to arrange by themselves. This can impose a huge burden on caregivers and may result in delays in blood transfusion compromising quality of life. Some health facilities provide blood in exchange for blood; in such cases caregivers arrange for a donor [39] . The other option is to purchase blood from blood banks, which is expensive and its safety is also not warranted [40, 41] . Almost 30% respondents in our study reported that the blood is either not being tested before transfusion or they had no idea about it. This is a life threatening situation and can lead to spread of HCV and HIV among an already vulnerable group. Our study highlights this whereby a significant fraction of patients had been diagnosed with HCV, HBV and HIV/AIDS. It is likely that the actual number might be higher as many of the patients were not regularly screened for these diseases. A stringent action is needed to regulate quality of donated blood in Pakistan. Another issue with blood transfusions reported in our study was its limited availability on weekends and evenings. This poses a huge burden on both patients and their families affecting patients' schooling and loss of a productivity [42] . We suggest that working timings of thalassemia centers to be modified to facilitate patients and their families. The main determinant of better quality of care was found to be seeking care from private health facilities and health facilities in Islamabad, which is the capital of Pakistan. The service provision is generally reported to be better in private sector for health and education in Pakistan [43] . Public sector is catering to needs of more patients and more work is required for providing quality care. Our study did not identify any socioeconomic disparities (gender and household income status) in getting better quality of care for thalassemia. A possible reason can be the nature of sample; patients with high economic status were not covered in this study as they prefer to go to private-for-profit sector hospitals. Those getting better quality are more likely to get educated as compared to those getting poor quality according to this study. Similar results were obtained by a study in Canada [38] which reported that those patients who were regularly transfused and receiving regular chelation were more likely to achieve higher education level. Our study identified areas where improvements in services can be made for thalassemia patients. There is huge potential for gains in quality of care for thalassemia patients provided that deficiencies identified in our study are rectified particularly in the public sector. This study had some important limitations to acknowledge. All data were collected via self-report; therefore, recall and reporting bias might exist. We were unable to do an inspection of facilities included in the study and triangulate the information provided by patients. We could not include patients going to private-for-profit sector, as there was no hospital registry available for thalassemia patients. We were also not able to include those patients who were not receiving any care due to under diagnosis or under treatment. However, we covered patients registered in the five major facilities providing thalassemia care in the region. We were also not able to determine if patients were receiving counseling about thalassemia and its complications when they reach reproductive age. Findings need to be cautiously generalized as we were unable to employ probability sampling and also could not capture people of high socioeconomic status.
Conclusions
Thalassemia patients are getting care that is below the standards recommended for management of this disease in twin cities of Pakistan. A large number of patients are not screened and managed for long-term complications. Blood transfusion services and quality of transfused blood is also suboptimal. There is an urgent need to improve quality of thalassemia care in Pakistan. Our study provides a template for improvement of quality of care for thalassemia patients. We suggest that it is appropriate to educate and update healthcare providers and caregivers of thalassemia patients about the standards of care for thalassemia and the importance of its implications. There is a need to develop policy for tracking and reporting quality outcomes. This would allow programs to benchmark their outcomes against similar programs and share information in ongoing efforts in improving quality of care for this vulnerable population.
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